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Endovascular treatment of spontaneous
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Abstract
Isolated abdominal aortic dissection is a rare clinical disease representing only 1.3% of all dissections. There are a
few case series reported in the literature. The causes of this pathology can be spontaneous, iatrogenic, or traumatic.
Most patients are asymptomatic and symptoms are usually abdominal or back pain, while claudication and lower limb
ischemia are rare. Surgical and endovascular treatment are two valid options with acceptable results. We herein describe
nine cases of symptomatic spontaneous isolated abdominal aortic dissection, out of which four successfully were treated
with an endovascular approach between July 2003 and July 2013. All patients were men, smokers, symptomatic
(either abdominal or back pain or lower limb ischemia), with a history of high blood pressure, with a medical history
negative for concomitant aneurysmatic dilatation or previous endovascular intervention. Diagnosis of isolated abdominal
aortic dissection were established by contrast-enhanced computed tomography angiography (CTA) of the thoracic and
abdominal aorta. All nine patients initially underwent medical treatment. In four symptomatic cases, non-responsive to
medical therapy, bare-metal stents or stent grafts were successfully positioned. All patients completed a CTA follow-up
of at least 12 months, during which they remained symptom-free. Endovascular management of this condition is
associated with a high rate of technical success and a low mortality; therefore, it can be considered the treatment of
choice when it is feasible.
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Introduction
Isolated abdominal aortic dissection (IAAD) is rare,
usually limited to the infrarenal aorta. The causes of
IAAD may be spontaneous, traumatic, or iatrogenic.
Most patients with this pathology are male, with a
median age of 60 years, and usually with concomitant
high blood pressure (1). Co-existing abdominal aortic
aneurysm and penetrating aortic ulcers are frequently
associated. The clinical presentation of the disease may
be acute, with an abrupt onset of symptoms, or chronic
presenting 14 days of symptom onset. Natural history
and therapeutic options of IAAD are not well known;
its low incidence in the literature is based mainly on
case reports and few case series. The most common
symptom is abdominal or back pain, while claudication
and lower limb ischemia are rare (1,2). Therapeutic
strategies are conservative in the asymptomatic form
with a non-dilated aorta, while open or endovascular
repair are the treatment of choice in the symptomatic
cases. This decision is greatly inﬂuenced by anatomical
conditions along with the surgeon’s experience. In this
report we describe our experience on four patients with
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spontaneous IAAD who presented at our institution
and were treated by endovascular repair during a time
period of 10 years.
Case reports
Between July 2003 and July 2013, nine patients (7 men,
2 women; median age, 67 years; age range, 46–77 years)
were referred to our institution presenting with an
IAAD. All patients were smokers with high blood pres-
sure. Two patients were asymptomatic, while all the
remaining patients were symptomatic. Two had
abdominal pain responsive to medical treatment,
three abdominal and unremitting pain non-responding
to analgesic and anti-hypertensive therapy, and, in two
of these, a bilateral buttock claudication was observed.
Another patient presented with right lower limb ische-
mia with necrotic lesions of the ﬁrst toe. One patient
had a past medical history of myocardial infarction and
another of chronic myeloproliferative syndrome. None
had a history of trauma or previous endovascular inter-
vention. Physical examination of the abdomen was
unremarkable. Contrast-enhanced computed tomog-
raphy angiography (CTA) of the thoracic and abdom-
inal aorta was performed in all cases and the dissected
ﬂap of the infrarenal abdominal aorta with the classic
appearance of ‘‘double-barreled’’ lumen was revealed.
No evidence of concomitant thoracic aorta dissection
or abdominal aortic dilatation was detected.
All dissections were conﬁned to the abdominal aorta
between the renal arteries and the inferior mesenteric
artery without retrograde extension to the thoracic
aorta. The mean dissection length was 85mm (range,
64–114mm). In three cases the dissection was limited to
the abdominal aorta, in another one the aortic dissec-
tion extended into the left common iliac artery with a
contralateral iliac occlusive disease (3) and in ﬁve
another cases the dissection involved both iliac arteries.
Five patients (two asymptomatic and three symptom-
atic with abdominal pain) were treated medically
and put under surveillance: none of them have so far
developed either an abdominal aortic aneurysm or an
extension of dissection. Four patients were treated
endovascularly under spinal anesthesia; in the operat-
ing room the common femoral arteries (CFAs) were
surgically exposed (two had bilateral cutdown). One
patient was treated with a 23 14mm Excluder bifur-
cated stent graft (W.L. GORE & Associates, Flagstaﬀ,
AZ, USA) (Fig. 1a–c). In one case, a Talent bifurcated
(aortouniiliac) endograft (Medtronic Vascular, Santa
Rosa, CA, USA) was positioned through the left
CFA. Because the contralateral iliac artery was not
suitable for iliac limb deployment, an occluding cov-
ered stent was then positioned, and a 8-mm ePTFE
Fig. 1. Preoperative CTA showing ‘‘double-barreled’’ appearance of the abdominal aorta (a). Completion angiogram after bifurcated
stent graft deployment (b). CTA 8 years after treatment showing good placement of the stent graft without any recurrence (c). CT
scan axial image showing abdominal aortic dissection involving to iliac arteries (d). Intraoperative digital subtraction angiography
demonstrating good placement of aortic and kissing bare metal stents (e). Postoperative CT scan showing good patency of aortic and
iliac stents and complete disappearance of false lumen (f).
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femoro-femoral bypass grafting was performed (3).
The two remaining patients received a 20mm
(Fig. 1e–g) and 24mm E-XL Jotec aortic stents
(JOTEC, Hechingen, Germany), respectively. Both
bare self-expandable stents were positioned below the
renal arteries and, thereafter, a kissing stent of the
aortic bifurcation was performed by using balloon-
expandable stents (Express LD, Boston Scientiﬁc,
Natick, MA, USA) (two 10 37mm in one case and
two 9 57mm in the second). All patients had an
uneventful postoperative course and, at the time of dis-
charge, all were asymptomatic with peripheral pulses
palpable bilaterally. Postoperative control was per-
formed by CTA after 1 month and duplex ultrasound
after 3, 6, and 12 months. Postoperative CTA showed
full aortic remodelling in all cases and at 12 months all
patients remained symptom-free. None of the patients
developed over-time dilatation of the aorta or the iliac
arteries above and below the treated segment. After the
12-month CTA, all patients underwent follow-up with
duplex ultrasound and clinical examination. Patients’
data, clinical symptoms, treatment and outcome are
summarized in Table 1.
Discussion
Aortic dissection involving only the abdominal aorta is
a rare clinical entity. Trimarchi et al., among 1417
patients enrolled in the IRAD registry from 1996 to
2003, found IAAD in only 1.3% of all dissections
(1,4). Aortic rupture in IAAD patients occurs in
about 15% of the patients (1,2,5) with mortality in
the range of 17–28% (2,4–6). Asymptomatic patients
with normal diameter of the aorta are usually treated
conservatively. Vermeersch et al. reported 5 cases of
asymptomatic IAAD treated conservatively with
blood pressure control and strict follow-up. During
the follow-up period, all patients remained symptom-
free and the dissection length remained stable (7).
Endovascular or surgical interventions are suggested
in all patients with dissection and concomitant aortic
aneurysm (aortic diameter exceeding 3 cm), or in
patients with signs of aortic rupture, ischemic symp-
toms, and unremitting pain in a non-dilated aorta
(5,6,8). The patients who referred to our institute
were aﬀected by symptomatic isolated abdominal dis-
section in absence of thoracic aortic involvement and
aneurysmatic dilatation of the abdominal aorta.
All patients initially underwent best medical treat-
ment including analgesic and anti-hypertensive therapy.
The patients responding to medical therapy were
subjected to surveillance, while in all other cases endo-
vascular treatment was chosen.
Conventional surgical repair has been the mainstay
of treatment with good long-term results especially in
patients with low operative risk. Both open and
endovascular therapy show acceptable results, but in-
hospital mortality for aortic dissection is 25–30% for
open surgery compared to 10% for endovascular
repair (1). Reported outcomes after endovascular treat-
ment of IAAD are notable for a 30-day mortality of
0% and no major adverse events during hospital stay
(9). The deployment of covered or bare metal stents is a
safe and eﬀective procedure to obliterate the dissected
ﬂap, induce thrombosis of the false lumen and restore
blood ﬂow in the true lumen. Nowadays, there are no
commercially available devices speciﬁcally designed for
closing IAAD along with no clear indications for
the use of speciﬁc types of endovascular devices.
In the absence of relevant thrombus formation in the
true lumen, the risk of peripheral embolization is low;
therefore the use of uncovered metal stents can be con-
sidered as a ﬁrst and cheaper choice to ensure perfusion
of collateral pathways and lumbar arteries. On the
other hand, in case of risk for peripheral embolization
or a co-existing abdominal aortic aneurysm, the use of
stent grafts is recommended (9). A variety of bifurcated
and aortouniiliac stent grafts can be used depending
on morphology and diameters of interested vessels.
This treatment avoids aortic cross-clamping and sutur-
ing in a highly friable aortic wall (8). Promising results
appear in aortic remodeling obtained with endovascu-
lar repair; the complete thrombosis of the false lumen
can be achieved in 91.3% of stent grafts (10).
Furthermore, in the long term this therapeutic option
prevents aortic rupture, progression of dissection,
and formation of a subsequent aneurysm. The main
anatomical limitation for endovascular repair
with stent graft is the relatively small diameter of
a non-aneurysmatic infrarenal aorta and aortic
bifurcation (11), a problem that sometimes can be over-
come by using aortouniiliac device (3). When consider-
ing the use of bare metal stents, balloon-expandable
stents have a precise deployment and present a higher
radial strength, highly indicated for very calciﬁed ves-
sels. Self-expandable stents, on the contrary, have
higher ﬂexibility and longer lengths. In our clinical
experience two patients were successfully treated with
an E-XL Jotec aortic self-expandable stent. The use of
bare stent in the aorta for closure of the entry in IAAD
must be critically discussed, even when a good result
with complete thrombosis and shrinkage of the false
lumen can be obtained (12).
From a technical point of view, the risks during
endovascular treatment include: possibility of further
aortic damage while advancing the guide-wire, with
increase in the false lumen and wrong deployment (2).
The use of intravascular ultrasound (IVUS) is helpful
when positioning and advancing the guide-wire into the
true lumen (13). Moreover, IVUS may be useful also
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for precise measurement of vessel diameter and accur-
ate identiﬁcation of the dissection’s limits.
In conclusion, despite the limited number of patients
treated, our experience suggests that, compared to open
surgery, endovascular management represents a feas-
ible, safe, and minimally invasive approach with a
low rate of complications, mortality, and secondary
interventions. When the patient’s anatomy allows, this
is the treatment of choice. The long-term outcome data
suggest that endovascular repair is a durable treatment
option. Both bare stents and stent grafts showed pro-
mising results in the induction of the thrombosis of the
false lumen and aortic remodeling.
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